The 
INTRODUCTION
In Southeast Asia, Monogononta rotifers are well-studied in Thailand with 347 confirmed species reported in 2005 (Savatenalinton and Segers, 2005) , which has been recently updated to 398 in 2013 (Sa-Ardrit et al., 2013) . Rotifers of other countries in the region could be considered poorly studied; e.g., Laotian fauna, 130 taxa (Segers and Sanoamuang, 2007) ; Philippino fauna, 115 taxa (Tuyor and Segers, 1999) ; Myanmar fauna, 100 taxa (Koste, 1990) ; and Brunei fauna, 2 taxa (Segers, 1994) . Until recently Cambodian fauna was also categorized as information-scarce (Segers, 2001) .
Knowledge of Cambodian rotifer fauna had not been developed for many years after the first 4 records by Bērziņš (1973) . There was no other report until the 34 and 74 species records reported in the lower Mekong River basin from two successive surveys commissioned by the Mekong River Commission (Davidson et al., 2006; Vongsombath et al., 2009) . Species records were extensively expanded by the 143 species found from different aquatic habitats by Meas and Sanoamuang (2010) . Since 2010, new rotifer records from historical pond, rural ponds, lakes and reservoirs by , Min et al. (2011) and Sor (2011) have increased Cambodian rotifer records to 240 species. A number of new rotifer species records, including new genus records, were found in the most recent study of permanent and seasonal wetlands (Min, 2013) . Most of the habitats sampled in these studies were canals, rivers, ponds, floodplains and wetlands, while large standing waterbodies, such as lakes, represented only a small portion of the total and they were sampled only during the dry season to date.
The 10 sampling sites of this study constitute a subset of 50 aquatic sites in northern Cambodia that are being monitored in recent years to establish baseline data before the construction of hydropower dams upstream on the Mekong River and the Sesan River. The overall aim of the monitoring program is to identify and understand patterns in species richness and distribution before studying the impact of dam construction. The present paper provides a descriptive analysis of species occurrence in large standing water bodies (i.e., lakes and reservoirs), specifically on Monogononta rotifers in Cambodia, their species richness and diversity in the two habitat types in the dry and wet seasons. It further provides a comparison of species richness and diversity with small standing water bodies (i.e., ponds), which constituted another subset of sites sampled in the region during the same periods (Min et al., 2011; Chean and Meas, 2011) . 
METHODS

Data collection
A total of forty rotifer samples were collected from 10 sites of large standing waterbodies in three provinces of the upper Cambodian Mekong River basin (Fig. 1) . Five of the sites were lakes and the other five were artificial reservoirs, with the latter being distinguished by the presence of elevated embankments and/or weirs. Each site was sampled twice on two occasions (dry and wet season) to obtain a sample for determining species abundance data and a sample for species incidence data. The first collection was in the late dry season (25-30 April 2010) and the second was in the late wet season (7-12 November 2010). All samples were concentrated with 30-micrometer mesh plankton net, and immediately preserved by adding concentrated formaldehyde (37-40%) to obtain a final concentration of about 4%. From each site on each occasion, one sample, concentrated from 15 tosses of the net (mouth diameter of 30 cm) in different directions into the waterbody at distances of 7 to 10 m, was used for identifying species to obtain incidence data. A second sample, from 100 L collected by pulling a 20-litre container 5 times, provided the 5 subsamples used for identifying and counting individuals to obtain species abundance data. The forty samples therefore consisted of 2 seasons×2 habitat types×5 sites×2 data purposes. Environmental variables measured at each sampled locality included water temperature, pH, conductivity (pH/EC/Temperature Tester, model HI 98129, HANNA Instruments, Woonsocket, RI, USA), turbidity (ISO Portable Turbidity Meter, model HI 98713, HANNA Instruments), and dissolved oxygen (Dissolved Oxygen Meter, model HI 9146, HANNA Instruments). Rotifer specimens were identified to species under o n l y a compound microscope, using the keys reported by Koste (1978) , Nogrady and Segers (2002) , Nogrady et al. (1995) , Segers (1995) and De Smet and Pourriot (1997) . A digital camera fitted on an Olympus BX51 microscope was used to photograph rotifer specimens where appropriate. Species lists were then compared to previous records and to the annotated checklist of Segers (2007) .
On the same field trips, 10 ponds (i.e., small standing waterbodies) were also sampled in the same region using exactly the same techniques. Only incidence data have been determined for these samples, and measurements of dissolved oxygen were missing for the wet season samples (Chean and Meas, 2011; Min et al., 2011) . The data from these samples were compared to the results of this study.
Species diversity
Species richness (i.e., γ diversity, D γ ) of different sample sets (all data, 20 samples; lakes, 10; reservoirs, 10; dry season, 10; wet season, 10) was estimated from the abundance and incidence data using the Chao1 and Chao2 estimators, respectively. The bias-corrected versions of the Chao1 and Chao2 estimators calculated with SPADE v. 4 (Chao and Shen, 2006) were used in order to allow comparisons of different datasets because these versions can always be calculated; however, these versions assume that detection probabilities of all species are similar. Statistical differences between sample were recognised when there was no overlap in 95% confidence intervals (CI). The unidentifiable taxa were also compared and discussed. The overall Cambodian rotifer species richness was estimated by combining the present incidence data with those of Bērziņš (1973) , Davidson et al. (2006) , Vongsombath et al. (2009), Meas and , Prouch (2010) , , Min et al. (2011), Chean and Meas (2011), Meas and Sor (in press) and Min (2013) .
Species count per sample was determined for each site, and the average for a sample set was used as an estimate of its α diversity (D α ). For each site, species abundance data were also used to determine dominance and Berger-Parker index using PAST v. 3 (Hammer et al., 2001) and to calculate rotifer density. Relevant pairs of sample sets were statistically compared using t-test, and also using paired t-test when comparing sites sampled in the two seasons, as the data showed no significant deviation (P>0.05) from normal distribution according to the Shapiro-Wilk W statistic and from equivalent variances according to the F test. For multi-sample comparisons, ANOVA was performed to ascertain the presence of statistic difference among samples with the homogeneity of variance confirmed using Levene's test, and when appropriate posthoc pairwise comparisons were conducted using the Tukey test. All calculations were performed using PAST v. 3. β diversity, D β , was estimated using D γ /D α (Anderson et al., 2011) . The role of nestedness in D β was assessed using NODF v. 2 (Almeida-Neto and Ulrich, 2011) . For this analysis, the species incidence matrix was randomised using fixed row and fixed column constraints (FF) or proportional row and proportional column constraints (PP) to generate 1000 random null matrices for comparison with the observed matrix. The Z-transformed NODF metric provided the standard effect size for comparison, and its P-value was used for statistical inference between the observed and expected matrices.
Multivariate analysis of environmental variables
Multivariate comparison of species composition of samples and their corresponding environmental variables was conducted using the strategy and procedure described by Clarke and Ainsworth (1993) . Species abundance data were transformed using double square-root to reduce the effect of very common species on any patterns revealed by the analysis, the among sample similarity matrix was constructed using the Bray-Curtis coefficient that is not affected by the numerous occurrences of joint absences of species among sample pairs, and the dissimilarity coefficients for all sample pairs were ranked. A similar procedure was used to obtain 31 rank orders of the samples according to all 31 possible combinations of the 5 environmental variables. For the environmental variables, only the data for conductivity and turbidity were transformed using double square-root to achieve near normality of data, the data for all variables were subsequently normalised, and the among sample similarity matrix was constructed using Euclidean distances. Scatter plots of pairs of environmental variables, used also to assess the need for data transformation, did not reveal strongly correlated variable pairs (i.e., r 2 >0.9) that could be combined for the analysis. The rank order of biotic dissimilarity for the different samples was compared to each of the 31 rank orders of abiotic dissimilarity using the weighted Spearman rank correlation coefficient, ρ w , the values of which range from -1 to 1. Similarity coefficient matrices, nonmetric multidimensional scaling (nMDS) and PER-MANOVA were determined using PAST v. 3. nMDS was used to visualise the multivariate relationship among samples, while PERMANOVA provided nonparametric multivariate analysis of variance among groups of samples.
RESULTS
Species occurring in large standing waterbodies
The complete list of species observed in lakes and reservoirs is found in the Supplementary Tab. 1. A total of 107 species were recorded from the incidence and abundance datasets (Tab. 1), 25 of which were new species records for Cambodia. Conochilus coenobasis (Skorikov 1914) , was by far the most abundant and frequent new record found in the abundance and incidence N o n -c o m m e r c i a l u s e o n l y datasets, respectively (Fig. 2 ). This cosmopolitan species has previously been recorded in Thailand and Vietnam, and it was found in both lakes and reservoirs in northern Cambodia during both collection periods of this study. Other relatively abundant new records in the abundance dataset include Lepadella ehrenbergii (Perty 1850) and Monommata longiseta (Müller 1786) that were found in the wet season samples only, the latter in 2 reservoir samples and the former in 1 lake and 1 reservoir sample. M. longiseta was also a relatively frequent record in the incidence dataset, found in reservoirs in both the dry and wet season. Another relatively frequent record was Scaridium bostjani Daems & Dumont 1974 that was found mostly in reservoirs. All three of these species are considered to be cosmopolitan.
Eight of the 107 observed species were not identifiable to species level, and they were considered to be individual taxonomical units in subsequent analyses in this study. Polyartha spp. were by far the most abundant and frequent member of this group, occurring in all four sample sets ( Fig. 3 ). Relatively abundant members in the abundance dataset included Cephalodella spp., Euchlanis spp. and Trichocerca spp., while a relatively frequent member in the incidence dataset was Conochilus sp.
Species diversity in standing waterbodies
From the incidence data from both seasons, species richness or D γ of large standing waterbodies was estimated to be 125 species (95% CI=111-164 species). This was not significantly different from that estimated using abundance data (106, . Neither was significantly different from the regional species richness estimated for samples collected during the dry or wet seasons, or those collected from lakes or reservoirs (Tab. 1). For large standing waterbodies at the local scale, the average species count per site (D α ) was also not significantly different between seasons or between habitat types (Tab. 1). However, D α was significantly higher in the incidence dataset than abundance dataset when all samples or when wet season samples were considered. The pairs of sample sets based on seasons or habitat types also showed no significant difference in dominance index, Berger-Parker index or rotifer density. Furthermore, ANOVA indicated no significant difference among the four sample sets based on the combination of habitat type and season (data not shown). On the other hand, β diversity or D β yielded results ranging from 3.9 to 5.7 (Tab. 1), indicating substantial difference between local and regional diversity.
The incidence data from 10 ponds sampled during the same field trips (Chean and Meas, 2011; Min et al., 2011) were also analysed using the same metrics where appropriate. D γ of ponds was not significantly different between the dry and wet seasons (Tab. 2), nor was it significantly different from that of the large standing waterbodies of this study. D α of pond samples ranged from 15.7-20.3, which was slightly lower than that for large standing waterbodies (20.9-28.4). There was statistically significant difference among these values according to ANOVA (P=0.037), and posthoc pairwise comparisons indicated that D α of the ponds in the dry season (15.7) was signifiTab. 1. Cumulative species count, regional diversity, local diversity and β diversity of rotifers in all samples, dry season and wet season samples of lakes and reservoirs, and lake and reservoir samples of both seasons. cantly lower than that of large standing waterbodies in the wet season (28.4). Furthermore, t-test indicated that D α for all pond samples (18.0) was significantly lower than that for all large standing waterbodies (24.6). The relatively low D α of the pond samples yielded relatively high D β that ranged from 5.9-11.5, two of these values were about twice as large as those from large standing waterbodies (3.9-5.7).
Shared species and nestedness
The diversity among sites was examined using counts of shared species and nestedness. When the two seasons were compared for each habitat type, the majority of species were shared between seasons (Tab. 3). However, there were substantial numbers of unshared species, ranging from 20% (16 unshared vs 65 shared) for 10 large waterbodies in the dry season to as much as 49% (42 vs 43) for 10 ponds in Fig. 2 . Occurrence of new records in the samples collected to obtain abundance and incidence data. Sections of each bar represent the distribution of the species shown on the left axis among dry season, wet season, lake and reservoir. As the abundance of C. coenobasis is much higher than the other species, there are two sections in the graph for abundance data: i) upper section for C. coenobasis only that is associated with the scale indicated on the top axis; ii) lower section for the other species using the scale indicated on the bottom axis. The summary of previous records was determined using Savatenalinton and Segers (2005) , Segers (2007) , Segers and Sanoamaung (2007) , Segers and Savatenalinton (2010) , Sa-Ardrit et al. (2013) and Trinh Dang et al. (2013) , where AFR, Afrotropical; ANT, Antarctic; AUS, Australian; NEA, Nearctic; NEO, Neotropical; ORI, Oriental; PAC, Pacific; PAL, Palearctic; Cosmopolitan, at least 5 of these 8 biogeographic regions of the world; *, cosmopolitan species not recorded in the Oriental region by Segers (2007) .
Tab. 2.
Rotifer diversity in 10 ponds found in the same region as the large standing waterbodies examined in this study, as determined using species incidence. The value that was significantly different (t-test, P=0.05) from the corresponding value for large standing waterbodies is underlined. ANOVA and post-hoc pairwise comparisons indicated that D α for ponds in the dry season was significantly lower than that for large standing waterbodies in the wet season (see text). Despite the majority of species being shared, the degree of nestedness was typically lower than that expected by chance (Tab. 4). Indeed, the majority of the Z-tansformed scores were negative when random null matrices were constructed using fixed rows and fixed columns constraints or using proportional rows and proportional columns constraints. For each of the two types of null matrices, only 2 comparisons revealed significantly lower degree of nestedness in observed NODF than expected by chance. For the fixed-fixed null matrices, these were the NODF value for both types of standing waterbodies across the two seasons and for ponds across the two seasons. For the proportional-proportional null matrices, these were for both types of standing waterbodies in the wet season and for large waterbodies across both seasons.
Relationship to environmental variables
No clear relationship could be discerned between species abundance and environmental variables measured at the large standing waterbodies. The highest ρ w correlation value was 0.113, obtained by combining temperature Fig. 3 . Occurrence of taxa not identifiable to species in the samples collected to obtain abundance and incidence data. Sections of each bar represent the distribution of the taxon shown on the left axis among dry season, wet season, lake and reservoir is shown. As the abundance of Polyarthra spp. is much higher than the other taxa, there are two sections in the graph for abundance data: i) upper section for Polyarthra spp. only that is associated with the scale indicated on the top axis; ii) section for the other taxa using the scale indicated on the bottom axis.
Tab. 3.
Number of shared species between sample sets determined using incidence data. The parentheses enclose the numbers of unshared species between the samples according to the relevant one of the following orders: (Dry, Wet); (Large waterbodies, Ponds); (Lakes, Reservoirs). and pH data to determine the abiotic dissimilarity matrix. This value was higher than the highest obtained with a single environmental variable (0.068, temperature). These low positive values indicated that the match between patterns was closer to random than a positively correlated relationship. The analysis was also conducted on four different sample sets that considered data from only the dry season, wet season, lake samples and reservoir samples, respectively. The highest ρ w values from analysis of these sample sets were also small and ranged from 0.06 to 0.26. Non-metric multidimensional scaling (nMDS) indicated that clusters of samples based on season were more clearly discerned with the environmental variables than with species abundance or species incidence (Fig. 4) .
PERMANOVA results indicated that there were significant differences between the two seasons and among the four combinations of habitat types and seasons according to environmental measurements, while there was significant difference only between the two seasons according to species abundance (Tab. 5).
As PERMANOVA of species incidence data from large standing waterbodies showed significant difference between the 2 seasons, between the two habitat types and among the four combinations of habitat types and seasons, ρ w was determined between species incidence and the different combinations of environmental variables. The highest ρ w values observed was 0.166, obtained using pH data only. Including any of the other four environmental variTab. 4. The assessment of nestedness in sample sets using NODF and its Z-transformed score. Significant difference from null matrices is underlined. ables decreased the correlation with biotic properties. Similarly, ρ w remained low when analysing the large standing waterbodies together with ponds. The highest ρ w value was 0.145, which was obtained by combining turbidity and pH data, with turbidity alone providing ρ w of 0.119. Given the observed separation of sites by nMDS and PER-MANOVA, data from individual seasons and habitat types were also examined for all standing waterbodies. The best ρ w obtained was from the wet season samples, in which combining the data for turbidity and conductivity yielded ρ w of 0.358 (Tab. 6), and the corresponding nMDS is shown on Fig. 5 . The ρ w value was not reduced when pH and temperature data were added to the analysis.
Comparison with previous studies
The species richness estimation from the combined incidence data from all studies to date, totaling 10 reports, was 403 species with 95% CI of 386 to 432. These reports include the present study, Bērziņš (1973) , Davidson et al. (2006) , Vongsombath et al. (2009), Meas and , Min et al. (2011 ), Sor (2011 ), Min (2013 , and two unpublished reports (Prouch, 2010; Chean and Meas, 2011) .
Compared to other habitat types, rivers, seasonal wetlands and permanent wetlands had the higher species richness, estimated to be 234, 256 and 259 species with 95% confidence interval of 190-328, 213-338 and 230-316, reTab. 5. PERMANOVA of sample sets using species abundance, species incidence, all environmental variables measured and the relevant combination of environment variables yielding the highest ρ w . The results shown are the probability that there is no difference between the sample sets being compared. Tab. 6. Combination of environmental variables providing the highest ρ w (weighted Spearman rank correlation coefficient) between biotic and abiotic dissimilarity matrices of all standing waterbodies in the wet season. The biotic dissimilarity matrix was based on species incidence and Bray-Curtis similarity, while the abiotic matrix was based on Euclidean distance. spectively. The species richness of these three habitat types was significantly higher than all of the other habitats except ponds (Fig. 6 ). Streams (76 species) had significantly lower species richness than ponds (180), canals (133), reservoirs (130), floodplains (128), and lakes (109), but not lower than rice fields (97) according to 95% CI.
Number of variables
DISCUSSION
At the time of this study (2010), the total rotifer species recorded in Cambodia was 240 excluding the new records and the unidentifiable species of this study. After reviewing all recent literatures and including the results of the present study, there now appears to be a total of 306 valid species of Monogononta rotifers on record for Cambodia, excluding sub species and variants. This total number of reported taxa has differed among recent reports because the unpublished studies of Prouch (2010) and Chean and Meas (2011) were not always included. There was also some confusion from the identification of synonymous species and the use of outdated taxonomical key books and literatures. Examples of those species are the Diurella spp. and Schizocerca diversicornis Daday, 1883, recorded by Davidson et al. (2006) and Vongsambath et al. (2009) , which were systematically classified as Trichocerca spp. and Brachionus diversicornis (Daday 1883), respectively, by Segers (2007) . Finally, some species of Bdelloidea such as Philodina spp. and Rotaria spp. found by Davidson et al. (2006) and Vongsambath et al. (2009) were sometimes included in previous compilations, whereas this study only considered Monogononta rotifers.
This study found 25 new species records for Cambodia (Supplementary Tab. 1), of which Conochilus coenobasis (Skorikov, 1914) and Gastropus hyptopus (Ehrenberg, Fig. 5 . Non-metric multidimensional scaling of species incidence and 4 environmental variables determined for ponds (Chean and Meas, 2011; Min et al., 2011) and large standing waterbodies (this study). Top row shows all samples, while bottom row show the wet season samples only that have the highest correlation (ρ w =0.358) to the environmental variables measured. The four environmental variables considered in this analysis were conductivity, pH, temperature and turbidity. N o n -c o m m e r c i a l u s e o n l y 1838) represented two new genera in the record. Among the 25, there were some records that concern rare species or species that are not commonly found, such as Brachionus sessilis Varga, 1951 , Cephalodella hollowdayi Koste, 1986 and Lecane nelsoni Segers, 1994 . In contrast, C. coenobasis was very common in both incidence and abundance data, occurring in both lakes and reservoirs in the dry and wet seasons. Even though C. coenobasis is newly recorded from this study, it was considered cosmopolitan by Segers (2007) . It is therefore surprising that this species had not been previously recorded from Cambodia while it and other members of the same genus have previously been found in neighboring countries (Sanoamuang et al., 1995; Savatenalinton and Segers, 2005; Segers and Sanoamuang, 2007; Sa-Ardrit et al., 2013; Trinh Dang et al., 2013) , Europe (Koste and Hollowday, 1993; Bonecker and Lansac-Tôha, 1996) and China (Wen et al., 2011) . From both abundance and incidence data, Polyarthra spp. were the most frequently encountered taxa found across both habitat types and both seasons, while the Lepadella sp., Ptygura sp. and Notommata sp. were the least frequently found of the unidentifiable species encountered (Fig. 3) . The case of Polyarthra spp. is the most difficult because the species-level taxa in this genus are morphologically similar and extremely difficult to identify. This can explain why some studies record only one Polyarthra sp. (Davidson et al., 2006) , while Meas and Sanoamoang (2010) and Min (2013) reported only P. vulgaris, and Chean and Meas (2011) reported only P. dolichoptera. In contrast, Vongsambath et al. (2009) reported P. vulgaris and listed P. mira, which was probably a lapsus regarding Hexarthra mira.
From the review of past reports, the total number of unidentified taxa has reached 60. Some of these taxa were considered to be possible new species to science, such Conochilus sp., Ptygura sp. and Colurella sp. of Sor (2011) , and Cephalodella sp. 2, Lepadella sp. 3, Lecane sp. 2, and Notommata sp. 6 of Min (2013) . All of these and some of the other unidentified taxa could be possibly identified to species level if a scanning electron microscopy (SEM) were available to analyze the trophi following the method of Segers (1993) and De Smet (1998) . Alternatively, recent advances in DNA analyses could be used to discriminate species (Gomez, 2005) . These techniques would also be helpful for taxonomic analysis of unidentified taxa elsewhere in Southeast Asia, including those belonging to four genera in Lao PDR (Segers and Sanoamuang, 2007) and the genus Tetrasiphon in Vietnam (Trinh Dang et al., 2013) .
The species abundance data of the present study provided other measurements of diversity, including domi- nance and rotifer density, but were based on species found in subsamples of a smaller volume collected from the sites. The results did not reveal statistically significant differences among the sample sets based on two types of large standing waterbodies, seasons or both. Furthermore, neither incidence nor abundance data revealed statistical difference in species richness. The lack of difference between seasons seems to contradict the earlier findings of Meas and Sanoamuang (2010) that higher species richness could be found in the late wet season (October) compared to the early dry season (December) and the early wet season (June). The results of the current study and those of Chean and Meas (2011) and Min et al. (2011) could be considered more reliable because exactly the same localities were sampled in the two seasons (April vs November), but the conclusion is limited to lakes, reservoirs and ponds. A lack of seasonal patterns in species richness could be due to a large number of rotifer species showing no seasonal preferences (Wallace et al., 2006) . The finding would be more conclusive if data from both seasons were available from all studies to date. It also appears necessary to collect more samples in October to verify the significantly higher species richness detected by Meas and Sanoamuang (2010) .
The large difference between regional species richness (D γ ) and local species richness (D α ) indicates relatively large β diversity (D β ), the potential components of which have been the subject of substantial debate and discussion (Anderson et al., 2011) . Although nestedness has often been discussed in the partitioning of D β into independent components (Baselga, 2010; Carvalho et al., 2013) , the NODF metric indicated that the degree of nestedness in rotifer communities among standing waterbodies is typically lower than that expected by chance. An attempt was also made to use multivariate analysis to determine whether certain environmental variables are contributing substantially to species composition based on abundance or incidence data. However, the environmental variables measured, namely conductivity, dissolved oxygen, pH, temperature and turbidity of the water, could only account for a small portion of the diversity observed among sites. One explanation is that none of the environmental variables measured greatly influences species composition. Another possible explanation is that the population of rotifer species in samples is the result of the life history of individual rotifers, which cannot be represented simply by environmental measurements made at the time of sampling. It therefore appears necessary for future work to assess temporal patterns of biotic variables (such as predators and prey) and environmental variables (include more variables, such as organic carbon, total phosphate, micronutrients and pollutants), along with biogeographic variables (such as hydrologic connectivity, altitude, geographic coordinates).
The high level of β diversity was reflected by the relatively high levels of unshared species between sample sets. For example, as much as 49% of the species found in ponds in the wet season were not detected in ponds in the dry season. Distinctive rotifer communities were also revealed among sample sets by nMDS and PERMANOVA analyses. Both nMDS and PERMANOVA appeared more effective for distinguishing between the dry and wet seasons and between large standing waterbodies and ponds, than between lakes and reservoirs. As each habitat type and season showed unique collections of species, they all contribute to the overall biodiversity of rotifers in the standing waterbodies of Cambodia and should be considered in discussions of biodiversity conservation. Similar to the findings of Hamerlík et al. (2014) on macroinvertebrates among mountain ponds and lakes, there is evidence that ponds in northern Cambodia have significantly lower local richness (D α ) than large standing waterbodies but similar regional species richness (D γ ). The statistical difference was predominantly due to the relatively low D α , and consequentially relatively high D β , in ponds in the dry season compared to that in large standing waterbodies in the wet season. It would appear that the higher degree of isolation, particularly in the dry season, and the smaller total volume of ponds yield relatively low local species richness, as could be expected from ecological concepts based on hydrological connectivity (Ward et al., 1999) and patch dynamics (Townsend, 1989) .
CONCLUSIONS
Rivers and ponds have been found to collectively support high rotifer richness and this could be partly due to the many number of survey of rivers (Bērziņš, 1973; Davidson et al., 2006; Vongsombath et al., 2009; Meas and Sanoamuang, 2010) and ponds (Meas and Sanoamuang, 2010; Chean and Meas, 2011; Min et al., 2011) . Remarkably, a single study of seasonal and permanent wetlands, comprised of 20 and 12 sample sites, respectively, found equivalently high species richness in these habitats in protected areas (Min, 2013) . Protected areas could be expected to support high interaction between all fauna, such as crustaceans, frogs and birds, which is capable of facilitating rotifer movement (Wallace et al., 2006) , and there should be less pollution and less human activities that may affect rotifer species. The presence of water over the year in sample sites with high habitat complexity, especially in the permanent wetlands, could also be another advantage for rotifer species, particularly the sessile rotifers. In the case of rivers, high species richness from the studies of Davidson et al. (2006) , Vongsambath et al. (2009) and Meas and Sanoamuang (2010) , would suggest that rapidly flowing water could also support many species, perhaps by the provision of additional nutrients or food. This study combined all existing data, providing a general picture of rotifers studied in Cambodia to date. Even though the record of valid species has reached 306, it is still lower than the 398 species on record in Thailand (Sa-Ardrit et al., 2013) but higher than the 174 records in Vietnam (Trinh Dang et al., 2013) . New country records are still being found, and the number of unidentifiable and possibly new species has also increased. There remain large regions of the country that have not been thoroughly surveyed, and the comparison of rotifer species occurrence between regions, habitat types or seasons would be much better if the number of surveys is relatively similar for each habitat type and if the sampling periods are more consistent. 
